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(54) ELEMENT COOUNG AND HEATING TESTING DEVICE 
(57)Abstract: 

PURPOSE: To reduce the heat transfer quantity from 
a heater to a cold head when a sample is heated. 
CONSTITUTION: A refrigerator 1 1 having a cold head 
12, the 1st member 18 whose one surface is 
thermally connected to the cold head 12, and the 2nd 
member 21 whose one surface is thermally connected 
to the other surface of the 1 st member 1 8 and inside 
which a heater 24 is arranged and where a sample 
stage 25 is formed on the other surface are installed. 
A recessed part 30 is formed on the contact surface 
of the 1 st member 1 8 with the 2nd member 23 or on 
that the 2nd member 23 with the 1 st member 1 8. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to element cooling heat test equipment. 
[0002] 

[Prior art] With reference to drawing 5 , the conventional element cooling heat test equipment is explained. 
[0003] In the element cooling heat test equipment 70 shown in drawing 5 , the heating block 73 is thermally combined with the 
illustration top of the cold head 72 of the very-low-temperature refrigerator 71 with the bolt 74. A heater 75 is ****ed inside this 
heating block 73, and the sample stage 76 is formed in the illustration top of a heating block 73. 

[0004] In this element cooling heat test equipment 70, it is cooled to very low temperature (for example, abbreviation 10K) by 
freezing which the sample arranged on the sample stage 76 generates with the cold head 72 of the very-low-temperature 
refrigerator 7 1 , or is heated at a heater 75. 
[0005] 

[Object of the Invention] However, with the above-mentioned equipment 70, since the whole top of the cold head 72 is carrying 
out the heat contact with the heating block 73, in case a sample is heated at a heater 75, the heat of a heater 75 is transmitted to 
the cold head *72 as it is. Here, if a sample is heated to an elevated-temperature field (for example, about 300 degrees C), a lot of 
heat will be transmitted to the cold head 72, there will be a possibility that the seal nature of the piston ring (not shown) arranged 
under the influence between the expansion cylinder (not shown) of the very-low-temperature refrigerator 7 1 and an intumescence 
piston (not shown) may fall, and it will become difficult to protect the very-low-temperature refrigerator 7 1 . 
[0006] In addition, if the above tends to protect the very-low-temperature refrigerator 71 conversely, in the heating temperature of 
a sample, it will become difficult for about 100 degrees C to be a limitation and to heat a sample to an elevated-temperature field 
(for example, about 300 degrees C). 

[0007] Therefore, this invention makes it the technical technical probrem to lessen the amount of heat transfer to a cold head from 

a heater at the time of heating of a sample. 

[0008] 

[The means for solving a technical problem] The technical means provided to this invention in order to solve the 
above-mentioned technical technical probrem The refrigerator which has a cold head, and the part I material by which the whole 
surface was thermally combined with the cold head, the whole surface — the part I material — on the other hand ** -- it is it 
having been combined thermally, and the heater's having been ****ed by the interior, having had the part II material in which is 
resembled on the other hand and the sample stage's was formed, and having formed the concavity in the contact surface with the 
part II material of the part I material, or the contact surface with the part I material of the part II material 
[0009] 

[Operation] According to the above-mentioned technical means, since the concavity was formed in the contact surface with the 
part II material of the part I material, or the contact surface with the part I material of the part II material, the touch area of the part 
I material and* the part II material decreases, and the heat of the heater ****ed inside the part II material becomes that it is hard to 
be transmitted to the part I material. Consequently, even if the amount of heat transfer to a cold head decreases from a heater as 
compared with the conventional technique ( drawing 5 ) and it heats a sample to an elevated-temperature field (for example, 
about 300 degrees C), protection of a cold head accomplishes. 
[0010] 

[Example] Hereafter, one example of this invention is explained based on an accompanying drawying. 

[001 1] Drawing 1 is the whole element cooling heat test equipment block diagram concerning this example. 

[0012] In the element cooling heat test equipment 10 shown in drawing 1 , the very-low-temperature refrigerators (for example, a 

reverse Sterling refregerator, a ******** McMahon-packing refrigerator, a pulse spool refrigerator, a resonance spool 

refrigerator, etc.) 1 1 have the cold head 1 2 which generates freezing of abbreviation 0-20K. 

[0013] In the cylinder 13 of the very-low-temperature refrigerator 11, the piston 15 which has a regenerator 14 inside is ****ed 
free [ a slide ] in the illustration vertical orientation, and the intumescence space 16 is formed. The piston ring 17 is ****ed 
between the piston 15 and the cylinder 13. 

[0014] The cooling block (part I material) 18 is thermally combined with the top of the cold head 12 of the very-low-temperature 
refrigerator 1 1 through the bolt (not shown) etc. A ** view of the cooling block 1 8 in drawing 1 is shown in drawing 2 . As 
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shown in this drawing, the refrigerant path 1 9 for passing refrigerants, such as liquid nitrogen, is formed in the lower part of this 
cooling block 18, and two or more holes 20 for laying a cylindrical heater (not shown) under the upper part are formed in it. In 
addition, it is not necessary to form this hole 20. Moreover, four bolt insertion holes 21 for inserting the above-mentioned bolt etc. 
in the cooling block 1 8 are formed, and the through hole 22 for letting light pass is formed in the abbreviation core of the cooling 
block 18. 

[001 5] A heating block (part II material) 23 is combined thermally, and two or more cylindrical heaters 24 are laid under the 
interior by illustration **** of the cooling block 18. Here, power supplies the cylindrical heater 24, The sample stage 25 is 
formed in illustration **** of a heating block 23, and a sample 26 is attached in the sample stage 25 through a bolt (not shown). 
B ** view of a heating block 23 in drawing 1 is shown in drawing 3 . As shown in this drawing, two or more heater insertion 
holes 27 for laying the above-mentioned cylindrical heater 24 underground are formed in the interior of a heating block 23. 
Moreover, four bolt insertion holes 28 for inserting the above-mentioned bolt etc. are formed in four angles of a heating block 23, 
and it corresponds to them with the bolt insertion hole 2 1 of the cooling block 1 8. Furthermore, the through hole 29 for letting 
light pass is formed in the abbreviation core of the cooling block 1 8, and it corresponds with the through hole 22 of the cooling 
block 18. 

[0016] As shown in drawing 1 , the concavity 30 which carries out opening toward a heating block 23 is formed in **** of the 
cooling block 18, i.e., the contact surface with a heating block 23. As shown in drawing 2 , the effective- area product of a 
concavity 30 is set up greatly to the maximum extent, and is attained to the bolt insertion hole 21. That is, the touch area with the 
cooling block 1 8 is small to the maximum extent by the concavity 30. Moreover, in order to make to receive influence of the 
radiant heat from the cylindrical heater 24, as for the distance of the base of a concavity 30, and the heating block 23, lengthening 
to the maximum extent is desirable. 

[00 1 7] Here, as shown in drawing 4 , you may form the concavity 3 1 which carries out opening to the right face of a heating block 
23, i.e., the contact surface with the cooling block 1 8, toward the cooling block 1 8. In this case, since the distance with the base of 
a concavity 30 becomes long, as compared with the case where only a concavity 30 is formed, the cooling block 18 seldom comes 
to receive the influence of the radiant heat from the cylindrical heater 24. In addition, you may form a concavity only in the right 
face of a heating block 23. 

[0018] An operation of the constituted element cooling heat test equipment 10 is explained like the above. 

[001 9] First, in case the sample 26 attached on the sample stage 25 is heated, the cylindrical heater 24 is ****ed and the heat 

from the cylindrical heater 24 is transmitted to a sample 26 through the sample stage 25 of a heating block 23. In addition, the 

temperature of the sample stage 25 26, i.e., a sample, is always detected by the temperature sensor (not shown) etc., it is that 

****** to a heater 24 is controlled based on the detecting signal, and a sample is heated by desired temperature. 

[0020] Here, although the heat of the cylindrical heater 24 is transmitted to the cold head 1 2 of a refrigerator 1 1 through the 

cooling block 18 from a heating block 23, since the concavity 30 with a large effective- area product is formed in **** of the 

cooling block 1 8, the touch area of a heating block 24 and the cooling block 1 8 decreases sharply. Consequently, the heat of the 

cylindrical heater 24 becomes that it is hard to be transmitted to the cold head 12 through the cooling block 18. Therefore, even if 

the amount of heat transfer to the cold head 1 2 decreases from the cylindrical heater 24 as compared with the conventional 

technique and it heats a sample 26 to an elevated-temperature field (for example, about 300 degrees C), the cold head 12 seldom 

comes to receive the influence of the temperature. Therefore, the heating value transmitted to the piston ring 17 through a cylinder 

1 3 from the cold head 1 2 decreases, and it prevents the seal nature of the piston ring 1 7 falling. 

[002 1 ] In addition, at the time of heating of a sample 26, a refrigerant shall not be passed in the refrigerant path 1 9. 

[0022] Next, in case a sample 26 is cooled, while it stops **** to the cylindrical heater 24 and a refrigerator 1 1 is operated, a 

refrigerant is passed to the refrigerant path 19. It is quickly cooled by freezing (0K-20K) and the refrigerant which occur with the 

cold head 1 2 of a refrigerator 1 1 , and a sample 26 can be cooled to freezing temperature here. 

[0023] In this example, since the through holes 22 and 29 for making the cooling block 1 8 and the heating block 23 pass light are 
formed, it is enabled to measure the permeability by optical irradiation of a sample 26, or the physical characteristic by light and 
temperature. 

[0024] In addition, in the structure of there being no need of being limited to the structure of this example in this invention, 
combining a cooling block with the top of the cold head 12 of a refrigerator 1 1 thermally like the conventional technique, 
combining a heating block with the top of a heating block thermally, and laying a sample in the top of a heating block, you may 
form a concavity in the contact surface with a cooling block of the contact surface with the heating block of a cooling block, or a 
heating block. 
[0025] 

[Effect of the invention] this invention has an effect as the following. 

[0026] The amount of heat transfer to a cold head can be reduced from a heater at the time of heating of a sample, and a cold head 
can be protected when a sample is heated to an elevated-temperature field (for example, about 300 degrees C). 



[Translation done.] 
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